main social purposes of action research include that it aims to improve workplace practices by improving learning, to promote the ongoing democratic evaluation of learning and practices, and to create good social order by influencing the education of social formations (McNiff & Whitehead, 2006, p. 32) . Action research is significant if the researcher can generate and test the theory in relation to his or her own learning, the learning of others in workplaces and social situations, and education regarding social formations (McNiff & Whitehead, 2006, p. 233) .
Research strategy
The strategy used in this study was to explore a root cause analysis process that was initially developed and to refine it for human performance variation analysis. The initial root cause analysis process was applied and modified repeatedly in the light of what was observed or of the feedback that was received from respondents. Therefore, the protocol followed in this study was iterative or cyclical and was aimed at developing a deeper understanding of the performance problem and the required solution. The strategy consisted of the following steps (MacIsaac, 1996, p. 2):
Realising a problem -realising that some kind of improvement or change was needed in the cause analysis approach that is currently used in performance management. Planningdeveloping a better understanding of the problem and planning for the intervention. Action -carrying out the intervention. Feedback -collecting pertinent feedback during and about the intervention. Reflection and revision -using reflection to develop a new intervention from the body of previous knowledge, and carrying out a new intervention until a sufficient solution for the problem was achieved. The above steps occurred in more or less the same sequence throughout the study. The realisation of the problem led to planning and the planning was in turn embedded in the action, feedback, reflection and revision. The steps were repeated until a sufficient solution to the problem that was initially identified had been developed, namely the development of a root cause analysis process for uncontrolled variations in human performance.
ReseaRch method Research setting
The root cause analysis process was tested in two organisations -the first test was conducted on a voluntary basis with a group of students at a university in Italy that was founded in 1991 and offers undergraduate, graduate and executive programmes to local and international students; the second test was conducted with a consulting firm in South Africa that was founded in 1986 and specialises in the fields of root cause analysis, decision making, project management, innovation, and Six Sigma, which is a data-driven methodology for identifying and eliminating the causes of defects and variation in manufacturing and business processes. These two organisations were appropriate for this study because they either had experience in root cause analysis or worked with variations in human performance.
Entrée and establishing researcher roles
Access was negotiated and gained to the university through the university's associate director and the managing partner of CIMBA Business Advisement, who led the testing process and coached students during their applications. The researchers contacted and liaised directly with the consultants at the South African consulting firm, after permission was obtained from the managing director.
Sampling
A purposive convenience sampling technique was applied, as action research was involved and participants had to understand the process. The root cause analysis process was tested by 29 students who were doing their Master's degrees in Counselling Psychology at the chosen university. Five of the ten consultants at the consulting firm in South Africa also volunteered to test the root cause analysis process. These five respondents had between five months' and 25 years' experience in the root cause analysis field.
Although these sample sizes seem relatively small, the comments cited from Miles & Huberman (1994, p. 27) and Jones (2002, p. 4) below confirm that appropriate sample size has less to do with the actual numbers of participants than with the quality and depth of information elicited through the research process. 'Qualitative researchers usually work with small samples of people, nested in their context and studied in-depth' (Miles & Huberman, 1994, p. 27 ). According to Patton (1990 , cited in Jones, 2002 '. Patton (1990 , cited in Jones, 2002 suggests that the researcher must establish a minimum sample size based on the number of participants needed to provide 'reasonable coverage of the phenomenon given the purpose of the study'.
Data-collection methods
The purpose of data gathering is to generate evidence to support researchers' claim to knowledge. Action research was chosen as the best research method for this study, because it is a cyclical, iterative process that is rigorous, responsive, flexible and can contribute to the refinement of a root cause analysis process, as undertaken in this study. When looking for data during action research, one looks for episodes of practice that will produce evidence of one's own learning, as well as the learning of others (McNiff & Whitehead, 2006, p. 137) . The study followed three iterative cycles of development and testing.
Cycle 1
An initial root cause analysis process (not reported here) was verified by a one-on-one consultation with the manager of a sales consultant who was not expanding the business through existing and new customers; a one-on-one consultation with the supervisor of a front-line employee who was tardy at doing certain jobs and following work procedures; and a case study of a repairman who was not following the company's sales lead programme. The lessons learned from this cycle were used to improve areas in the root cause analysis process that required further refinement for human performance root cause analysis.
Cycle 2 29 students who were doing their Master's degrees in Counselling Psychology at a university in Italy tested the root cause analysis process by applying the process to their own situations. The following are examples of the type of situations to which they applied the root cause analysis process: a performer who: is late and/or absent from meetings.
• ignores e-mails, calls and messages and has not met with • the supervisor for three weeks. does not complete the test in the allocated time.
• does not consistently interact socially.
• does not attend classes.
• breaks the law by stealing. • The students received a worksheet and process questions as support materials. The worksheets were reviewed to identify information gaps. Based on these worksheets and feedback received from the managing partner of CIMBA Business Advisement, who led the session, further improvements were made to the root cause analysis process.
Cycle 3
Five expert consultants in the root cause analysis field at a South African organisation volunteered to test the root cause analysis process by applying it to a case study. According to Emory and Cooper (1991, p. 143) , 'a single, well-designed case study can provide a major challenge to a theory and provide a source of new hypotheses and constructs at the same time.' The case study that was used in this study was sourced from an international company that specialises in root cause analysis, decision making, project management and innovation. It describes a human performance problem that the organisation experienced, namely a high error rate on claims transactions due to incorrect data input by one of its employees.
The five expert consultants completed the case study application, individually and at their own pace, by following the process questions and completing the worksheet. They also completed a feedback guide after the application. The worksheets were reviewed for information gaps and incorrect information, while the feedback guides were reviewed for common themes that suggested further improvements. The results were used to make final changes to the root cause analysis process.
Recording of data
A root cause analysis worksheet and feedback guide was developed to record data during and after the application of the root cause analysis process. The purposes of obtaining feedback from participants were to: judge how well the root cause analysis process works.
• identify problem areas that required further improvement.
• evaluate the strengths and weaknesses of the root cause • analysis process. determine the value of the root cause analysis process in
The overall aim of the feedback was to develop a better • quality root cause analysis process.
Feedback from the university students was obtained in the following formats:
Root cause analysis worksheets completed by the students • who had applied the root cause analysis process to their own situations. Numerous telephonic discussions with the managing • partner at CIMBA Business Advisement who championed this testing phase.
Feedback was obtained from the consultants at the South African consulting firm in the following formats:
Root cause analysis worksheets and feedback guides • completed by the consultants who had applied the root cause analysis process to the case study. Personal notes kept of informal discussions with the • consultants to obtain supplementary information about their applications of the root cause analysis process. Open dialogue between the researcher and respondents played an important role during this phase of the study, with all five respondents contributing to the development of the best solution.
In qualitative research, a researcher's objectivity is of the utmost importance. According to Glesne and Peshkin (1992, cited in Thomas, 2003, p. 2), care must be taken to prevent the researcher from 'contaminating' the data through personal involvement with the research subjects. To avoid contamination of the data, the following guidelines were applied during the testing process:
Being open to the ideas and views of the people to whom • the root cause analysis process was applied.
Trusting the root cause analysis process and not following • a usual way of thinking and working. Not taking shortcuts, but rather putting energy and effort • into the application.
Instead of referring to 'objectivity', Lincoln and Guba (1985, cited in Hoepfl, 1997, p. 60) prefer to talk about the 'confirmability' of the research. This refers to 'the degree to which the researcher can demonstrate the neutrality of the research interpretations' (Lincoln & Guba, 1985 , cited in Hoepfl, 1997 This process helped make sense of the feedback and identified the areas in the root cause analysis process that needed further improvement.
Strategies to ensure quality research
A consideration of quality is fundamental to all research and is the responsibility of the researcher in ensuring research rigour. Lincoln and Guba (1985 , cited in Shah & Corley, 2006 , p. 1829 explain that because qualitative research is 'based on a different set of ontological and epistemological assumptions' than quantitative research, the traditional notions of validity and reliability as applied in quantitative research should be replaced by an alternative set of criteria for qualitative research reflecting trustworthiness, namely credibility, transferability, dependability and confirmability. Table 1 outlines a set of specific actions a researcher can take to help meet each of these criteria.
The following actions were taken during the study to ensure the trustworthiness of the research: A • sound research methodology was followed to ensure the advancement of knowledge The appropriate level of confidentiality was maintained • throughout the research, by ensuring that the respondents and performers whose performance was evaluated remained anonymous Respondent involvement and participation were voluntarily • and were encouraged at all stages of the research process Permission was obtained from the organisations who • participated in the research to allow their students/ employees to participate in the research Respondents were allowed to do their applications • independently and to complete their own worksheets 
Reporting
Reporting is an essential element in action research. While most research findings are never reported directly to those from whom the data were collected, feedback is essential in action research if management and other organisational members are to be persuaded of the need for action (Wilson, 2000) .
The following methods can be applied in reporting action research (Brown, 1999) : The results of this study are reported with the aim of sharing the research knowledge and of developing managers and supervisors in the field of human performance management. It was therefore decided that the most effective way to report the outcomes of this study would be to use the information to develop a root cause analysis training programme that focuses on variations in human performance.
FINdINGs
The Human Performance Variation Analysis (HPVA) process was tested in real-life situations, as well as against a case study. Data analysis of the process worksheets and feedback guides indicated the following:
The HPVA process, as developed in this study, can • successfully reveal the causes of poor performance If different people apply the process using the same set of • data, they will reach the same conclusion The HPVA process can assist managers in analysing the • human performance situation effectively before identifying possible solutions, thereby addressing the human performance problem in the most effective way
The HPVA process provides a map for working through a human performance problem. It helps an analyst to gather all the relevant information that will lead to the discovery of the root cause of a human performance problem, and ensures that all the relevant information is considered before reaching conclusions and taking corrective action. The HPVA process should, however, only be applied if the situation meets the following criteria:
The performance, job or situation under investigation is
It is likely that the human performance problem will worsen • if no action is taken. The level of performance that the performer is expected to • achieve is practical, achievable and realistic. If it is not, the standard needs to be revisited first.
The supervisor or manager and performer share the • same understanding of the expected or required level of performance (the standard).
The cause for the human performance problem is unknown • and is difficult to find. The costs and benefits of solving the human performance • problem outweigh the costs and benefits of not addressing it.
If the above criteria are met, then there is a strong likelihood that the organisation is facing a human performance problem that requires deeper analysis. In such a case, the HPVA process can be applied to reveal the cause(s) of the performance problem(s). Figure 1 presents a graphic depiction of the phases and steps in the HPVA process. The process is discussed in detail below.
Part 1: Performance variation assessment
Part 1 of the HPVA process identifies, and clearly and specifically defines and describes, firstly, the person whose performance is to be analysed and, secondly, the performance problem that needs to be analysed and solved. This ensures that everyone has a shared understanding of the situation and that the analysis is focused.
Part 1 of the HPVA process consists of five steps, as depicted in Figure 1 , and discussed below.
Step 1: Identify the performer
Step 1 of the process is to identify the specific person, or persons, whose performance is causing concern (What is the person's name?). Different human performance problems have different causes and, therefore, the analyst should ideally focus on a specific, single performer. If one wants to analyse the performance of a group, it is important to check that all the members of the group are performing exactly the same job or task and display exactly the same performance problem.
Step 2: Describe the performance requirement The performance requirement represents the performance standard and correct behaviour, as well as the performance goals and expectations regarding the performance output. The performance requirement provides a performance baseline or reference point. In this step, the expected or required level of performance should be written down. (page number not for citation purposes)
Step 3: Describe the actual performance In this step, the actual performance must be described in specific detail (Exactly what does the performer currently do, or not do? How does the performer perform the job or task?). The purpose of this step is to gain more knowledge about the specific problem situation. The most valid source of information in
Step 3 is to observe the actual performance. What has been observed must then be put into words as accurately as possible.
Step 4: Describe the performance variation To determine the performance variation, one needs to compare the authenticated performance requirement to the performer's actual performance and describe the human performance problem in specific terms. The performance problem is the discrepancy between the desired performance and what actually happens. If the discrepancy is undesirable for the specific job or performer, then the situation calls for further action.
The analysis of the performance problem should not focus on a symptom of the problem, but must describe the real issue at hand -the problem that lies behind the symptom -in specific terms. A specific problem description that will sharpen the analysis should meet the following criteria (Ammerman, 1997, pp. 10-11 Step 5: Describe the performance variation details If one has no information about the performance problem, this could lead to a situation where facts are twisted to suit theories, instead of theories generated to suit the facts. The purpose of this step is the following:
To ensure proper data collection about the human • performance problem.
To make the problem details visible to everyone • concerned.
To ensure that there are no misunderstandings, but that • there is a shared understanding of the problem situation instead. Consulting the right people during this step helps to ensure that validated, factual information is recorded. The best sources of information are people who have first-hand knowledge about and experience of the specific job that is being analysed. When one approaches other stakeholders or sources of information, the quality of the questions will determine the quality of the answers. Therefore, one should keep questions to the various stakeholders sharp and concise to ensure that their answers will add worthwhile information to the analysis.
To give an exact description of the problem situation, the analyst needs to gather information by asking a series of specific questions. Questions are the key to identifying and describing the details that will lead the analyst to the cause of the human performance problem. In this step, questions relating to the following dimensions are asked:
The performer, by name, whose performance is causing • concern The job or task in which the undesired performance or • behaviour has been noticed The specific performance or behaviour that does not meet • the expectation The geographic location in which the undesired performance • or behaviour has been noted or reported When in clock or calendar time the performance problem • occurred for the first time -knowing the time will help establish the relationship between the performance problem and other occurrences The times or frequencies at which the performance problem • is noticed or reported. The information gathered during this step in the HPVA process will serve as a screening tool later in the analysis to test possible causes against. Testing possible causes on paper is much cheaper than verifying each possible cause in practice.
Part 2: Human Performance Variation Analysis
Part 2 of the HPVA process has been designed to be completed jointly by the manager or supervisor and the performer. The aim is to get the most accurate information about why the human performance problem exists. It is difficult to solve a problem when different people all have a different understanding of the problem and its causes. It should be borne in mind that the person performing the job or task is most likely to know what is causing the performance problem. Applying the HPVA process jointly, firstly, helps set a collaborative process in motion between the performer and the manager or supervisor and, secondly, clarifies each person's role in addressing the performance problem.
The ultimate purpose of Part 2 of the HPVA process is to identify the root cause of the human performance problem. This part of the HPVA process consists of three steps, as depicted in Figure  1 , and as discussed below.
Step 1: Identify contributing factors The factors that affect human performance are numerous and diverse. Therefore, the aim of the first step of this phase is to list everything that is special or unique of the is when compared to the is not and to record all changes that have taken place. All the unique factors that were either present (what is) or absent (what is not), in other words what is missing or ineffective and could have caused or contributed to the human performance problem, must be recorded. This step focuses on the following categories of human performance factors:
Factors that pertain to the performer, for example his or her • skills, competency, capacity, motives and suitability for the job or task Factors that pertain to the job or task, for example the job • design, the complexity of the job, workload, workflow, information, policies, procedures and supervision Factors that pertain to the performance itself, for example • the job expectations, consequences and feedback Factors that pertain to the geographic location where the • job or task is performed, for example the physical working conditions, resources and job aids Factors that pertain to the date and time at which the • performance problem occurred for the first time Factors that pertain to the times and frequency at which the • performance problem is noticed.
Both the experience and the intuition of the analyst are useful tools in this step of the HPVA process. It is important that one keeps digging into the problem's details for as long as new information or information that has previously been overlooked is discovered. In some instances, it might even be necessary to involve or seek out ideas and additional information from other people who have special skills and knowledge and to incorporate this information into the analysis. One of the most valuable sources of information is the experience and opinion of those who are the closest to the scene of action. One needs to use everything one knows to understand what could have caused the human performance problem. As an analyst, one knows that one has reached the point of saturation when the same information is repeated and no new information about the performance problem surfaces.
Step 2: Crystallise the most likely causes Usually, different factors come together to constitute a cause. Once all the factors that might have caused or contributed to the human performance problem have been identified, the analyst can start to hypothesise possible causes for the performance problem. This is done in the following ways:
Evaluating all the factors that were listed and identifying • the ones that have failed or were missing. This involves describing how each of the failing or missing factors was ineffective and why it was ineffective. Describing how each factor, or a combination of factors, • could have caused the performance problem, or could have prevented the performer from performing to standard. Asking 'How could the performance problem have • occurred?' Asking 'how could' instead of 'why' at this stage in the HPVA process ensures that possible causes are identified that go beyond the ones that are merely the most likely ones. According to Paradies and Unger (2000, p. 36) , humans have a negative emotional response to the question 'why' if it is asked during a root cause analysis process.
The above process will result in a list of reasons that can be used separately, or as combinations, to phrase specific statements or hypotheses that explain why the performance problem occurred.
Step 3: Identify the root cause This step in the HPVA process aims to achieve the following:
It eliminates apparent and presumptive cause statements • that the performance problem details do not support It selects the most plausible cause that requires further • verification It identifies the root cause of the human performance • problem that requires corrective action.
Step 3 in Part 2 of the HPVA process requires the use of information and reasoning skills based on logic to support or eliminate possible causes. There are three stages to pass through before a possible cause can be confirmed to be the root cause of the performance problem:
Proving the cause on paper: • Any possible cause is merely speculation until it has been confirmed or proved. The identification of a possible cause needs to be based on fact. In the HPVA process, each possible cause statement should be checked against what is known about the performance problem, as recorded in the is-is not matrix. If a cause statement is true for the specific performance problem, then it must, firstly, account for all the performance problem details ('this explains that') for both the problem (what is) and comparable (is not) situations and, secondly, make logical and practical sense. In other words, a cause statement will be proven if it explains all the performance problem details in the is-is not matrix, without exception and without many assumptions.
Confirming the cause in real life: •
A likely explanation is not guaranteed to identify the precise cause of the human performance problem. The precise cause can only be determined when evidence or hard data has been collected that confirms the likely cause in real life. Therefore, the aim of this step is to deliberately seek evidence to prove that the identified cause for the human performance problem is the correct one. This is done by conducting an independent experiment in which the cause must produce exactly the same human performance problem that is causing concern or by finding independent evidence that confirms the link between the cause and the effect.
Determining the root cause: •
Knowing what has happened and being able to prove and confirm it is essential in preventing the cause from recurring. Moreover, knowing why it has happened is a vital part of managing human performance in future. The basic principle of cause and effect is that every action has at least one conditional cause that existed in time before the action set in motion the chain of events that led to the undesirable effect. Therefore, the aim of this step is to identify the conditional cause(s) that existed in time when the performance problem occurred. The conditional cause(s) is the true root cause(s) for the human performance problem. Therefore, the only way to prevent recurrence of the same performance problem due to the same root cause(s) is to address the conditional cause(s). The following criteria help to establish whether or not the identified cause is the root cause (Ammerman, 1997, pp. 68-69) :
The human performance problem would not have °o ccurred had the cause not been present. The human performance problem will not recur due to the °s ame causal factor if the cause is corrected or eliminated. Correction or elimination of the cause will prevent °r ecurrence of similar conditions.
Part 3: Performance variation resolution
Like Part 2, Part 3 of the HPVA process has been designed to be completed jointly by the manager or supervisor and the performer. Involving the performer in this part of the process is important, because he or she is the person who will be responsible for implementing the solution and making it successful. The advantage of making the performer responsible is that he or she knows the situation best, that he or she knows what the solution entails, and that it makes the person who will work with the solution responsible for its implementation. Management would, however, need to take responsibility for any corrective actions that are related to management issues. The aim of Part 3 of the HPVA process is to develop an action plan that would rectify the human performance problem and set things right again. This part of the HPVA process consists of three steps, as depicted in Figure 1 , and discussed below.
Step 1: Select the best workable solution
Step 1 in Part 3 of the HPVA process identifies and lists all corrective actions required to address the root cause of the problem to prevent the human performance problem from recurring, or to greatly reduce the probability that the human performance problem will recur due to the same root cause. The individual and/or collective actions that need to be taken should be listed. Corrective actions are the countermeasures taken against the root or contributing causes (Ammerman, 1997, p. 71 ).
The goal is, firstly, to draw on the experience, knowledge and judgement of the best information sources to create a pool of ideas and, secondly, to select the best actions from the possibilities available that would correct the causes of the specific human performance problem under review. The following requirements need to be considered when selecting actions:
The action must add value -it must prevent the recurrence • of the human performance problem by eliminating or reducing the root cause. It must be feasible to implement the action with current • or readily obtainable resources, considering the time, costs and other resources that the action will require for successful implementation and continued effectiveness. Taking the action must be cheaper than leaving the human performance problem unresolved. It must be within the capability of the organisation to • implement the action and the action must be compatible with the organisation's other commitments and policies. The action must be acceptable to others in the organisation • and must be free, or relatively free, from negative effects on other areas and people.
Finally, when selecting a solution, the analyst must put himor herself in the performer's position and ask him-or herself whether the proposed actions steps are realistic in view of the performance situation.
Step 2: Conduct a risk assessment The initial action plan that contains the corrective actions needs to go through a process of inspection and improvement before it can be considered adequate. The aim of
Step 2 is to ensure that the action plan is practical for its implementation, by anticipating and avoiding or minimising any adverse effects, risks or negative consequences that could arise as a result of the corrective actions. The following sequence is followed in this step of the HPVA process:
Investigate the mechanics of the plan, as well as other • areas and activities in the organisation and the external environment, and anticipate any potential risks as a result of the corrective actions. List these risks. Identify and list ways to avoid or prevent these risks. Step 3: Finalise the action plan The final action plan must be practical, workable and realistic. It must include the following:
The name of the person responsible for each action step.
•
The name of the person responsible for monitoring the plan • and giving feedback. A list of cost-effective actions that will correct the conditional • causes and will prevent the human performance problem from recurring, or greatly reduce the probability that the human performance problem will recur due to the same root cause. A list of cost-effective actions that will avoid or minimise • any adverse effects, risks or negative consequences that could arise as a result of the corrective actions. The sequence of events that must be carried out.
• Information on when each action needs to be implemented. • dIscUssIoN This study enabled the development of a root cause analysis process that can assist managers and supervisors with uncovering and solving the root causes of uncontrolled variations in human performance and thereby become effective problem solvers of human performance problems. This process is involved as it entails multiple steps that have to be followed. The HPVA promises many benefits from both a situational and a process point of view. However, the study also had some limitations, which are also discussed in more detail below.
Benefits
The HPVA process can be applied in any of three potential situations. The first is a friendly, cooperative and collaborative situation ('Let's sit down together and resolve this problem'). The second is a neutral situation ('One way or another, I have to solve this problem to keep things going'). The third is a hostile situation ('Somebody messed up and heads are about to roll'). In the latter case, it can be expected that stakeholder involvement will be defensive with excuses and different kinds of evasive tactics. In this instance, using the HPVA process to prove the cause objectively is vital. 
Limitations
As much as possible was done during the study to identify potential limitations and to do whatever was possible to compensate for them. The study did, however, suffer from the following limitations:
The HPVA process was tested by 29 Master's degree • students, five expert consultants and two consultation sessions with clients. Although the process was tested using both real-life situations and case studies, it should be applied to many more situations before it can be regarded as truly reliable. Testing the process in as many real-life situations as possible will provide further lessons faster than any other method. While developing the HPVA process, the researchers' own • experience in root cause analysis was brought to bear, including knowledge of some of the weaknesses of many of the existing problem-solving techniques. This might, however, raise a question of objectivity towards certain root cause analysis tools and techniques. However, the rationale for including the is-is not matrix in the HPVA process was the fact that it is one of the few methods available to establish an objective data point that indicates the relevant information needed and against which the conclusions can be evaluated. In all instances, convenience sampling was used. When • selecting the students, the researchers were looking for a group of people who would all have real-life situations to apply the HPVA process to. When selecting the group of consultants, the researchers were looking for people who have root cause analysis experience. In both instances, the aim was also to protect the confidentiality and uniqueness of the HPVA process. Because people were used who were conveniently available to test the process, this might affect the degree of generalisability of the HPVA process.
When the group of 29 Master's degree students tested the • HPVA process, a managing partner at CIMBA Business Advisement srl. (Società a Responsabilità Limitata) led the session and coached the students during their applications. Although he is a highly skilled and experienced consultant and root cause analysis facilitator, the researchers did not have direct access to the students. As a result, some information might have gone missing in the feedback.
Contributions
The study adds value to the human resource management body of knowledge as well as practical applications in a number of ways:
The research has provided managers and supervisors with • a tool to uncover the root causes of uncontrolled variations in human performance effectively and consistently. The study has provided a root cause analysis tool that will, • first, allow managers and supervisors and performers to formulate ideas and conclusions based not only on the facts, but also on their knowledge and experience (the process will lead them to apply their own thinking to find the cause(s) of problems and the best solution), and, second, bring different people from different levels and/or areas together to discuss human performance problems and create a shared understanding and common reality based on their different perspectives of the performance problem (performers will become partners in sharing information, finding the cause and developing the best solution).
The study has provided a root cause analysis tool that • can be used to identify measures to solve the root cause, prevent it from recurring, and sustain the new, improved level of performance.
Technical experts who have advanced to a managerial or • supervisory level no longer need to fear or steer clear of addressing human performance problems. The study has provided them with a human performance management tool that has the same structure as the cause analysis techniques they apply to technical, machine-related problems.
The study provides organisations with a root cause analysis • tool with which human performance management can be standardised throughout the organisation.
Recommendations
According to De Jager (2002, p. 14) , action research could generate more questions than answers. Also, the development of a root cause analysis process such as the HPVA process evolves from continuous testing and refinement. Therefore, this study should not be regarded as the end of the road, but merely as the start of a lifelong journey. The following may be regarded as further research opportunities:
Research on the degree of success the HPVA process would 
conclusion
People do not purposefully want to attract negative attention, or arrive at work with the intention of performing poorly. The reality, however, is that people are human and make mistakes. Therefore, performance problems are likely to occur.
With straightforward, common human performance problems -for example, issuing the wrong application form to customers -it is common sense to try a series of quick and tested solutions starting with the most simple and the cheapest before moving on to those that take longer and cost more. However, when human performance problems of greater complexity occur -for example, a sudden increase in report mistakes -it may not be as simple or easy as applying a quick fix solution. In fact, the quick fix may do more harm than good. In these instances, a systematic process -such as the HPVA process -is needed to analyse the human performance problem. Only once the root cause has been identified can the most appropriate solution to the problem be developed.
According to Kepner and Iikubo (1996, p. 200) , the problems people face today are so complex that no one person can be sure of having all the answers. Facing a problem requires us to find out more, ask the advice of others and gather suggestions. The challenge is to think deeper and further ahead. According to Hoenig (2002, p. 338) , 'improved problem-solving capability is the ultimate competitive advantage, and the best organisations are increasing the sophistication with which they systematise their problem-solving processes.'
If organisations want to solve human performance problems, the manager or supervisor and performer need to pool their best knowledge and ideas to find the cause and develop solutions to such performance problems. The HPVA root cause analysis tool can facilitate the sharing of information between the manager or supervisor and performer and will make the analysis of the human performance problem more collaborative. It offers an advance in the management of human performance and provides a sought-after capability for problem solving, namely the ability to solve human performance problems.
